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7KH GHYHORSPHQW RI URERWV KDV EHHQ LPSRUWDQW WR LQGXVWULDO SURGXFWLRQ LQFOXGLQJ WKDW LQ IDFWRULHV ,QWHOOLJHQWPRELOH
URERWVDUHH[SHFWHGWRZRUNFRRSHUDWLYHO\ZLWKSHRSOHLQGDLO\OLIHDQGLQPHGLFDOWUHDWPHQWDQGZHOIDUH,WLVQHFHVVDU\IRU
FRQWUROOLQJ WKH LQWHOOLJHQWPRELOH URERWV WR UHFRJQL]H WKH HQYLURQPHQWDO LQIRUPDWLRQ DURXQG WKH URERWV )RU H[DPSOH DQ









UHJLRQ RI LQWHUHVW GHWHUPLQHG E\ WKH UHVXOW RI WKH %D\HV UXOH >@ $ VXLWDEOH FRQWURO VWUDWHJ\ GHGLFDWHG WR KXPDQURERW
LQWHUDFWLRQE\ FRPELQLQJGDWDIURP5),'VDQGYLVLRQVHQVRUVKDVEHHQSURSRVHG7KH IHDWXUHRI WKLV VWUDWHJ\ LV WKDW WKH
LPDJHEDVHG YLVXDO VHUYRLQJ WHFKQLTXHV DUH FRPELQHG ZLWK D 5),'EDVHG FRQWURO ODZ >@ 7KH PHWKRG RI DQ LQGRRU
QDYLJDWLRQZLWK,&WDJVZKLFKFDQJHWWKHLQIRUPDWLRQRISRVLWLRQDQGGLUHFWLRQKDVEHHQGHYHORSHG,&WDJVZKLFKVWRUHWKH
HQYLURQPHQWDO LQIRUPDWLRQDUHVHWXSEHWZHHQWKHIORRUDQG WKHFDUSHW7KHVKRSSLQJFDUWZLWKDQ,&WDJUHDGHUUHDGVWKH
HQYLURQPHQWDOLQIRUPDWLRQIURPWKH ,&WDJDQGGHFLGHV WKHVXLWDEOHSDWKEDVHGRQ WKHJHQHUDO ORZRI WKH'LMNVWUD>@7KH
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XQGHUWKHZKHHOFKDLUWKLVV\VWHPFDQGHWHFWWKHORFDWLRQDQGGLUHFWLRQRIPRWLRQRIWKHZKHHOFKDLUEDVHGRQWKHGDWDRI,&







:HGHYHORSHGDQ LQIRUPDWLRQVKDULQJV\VWHPIRUPXOWLSOHPRELOH URERWVXVLQJ ,& WDJV7KHRXWOLQHRI WKH LQIRUPDWLRQ
VKDULQJ V\VWHP LV VKRZQ LQ )LJ 7KH ILUVW PRELOH URERW GHWHFWV DQ REVWDFOH DW WKH SDUWLQJ RI WKH ZD\V XVLQJ WKH ODVHU
UDQJHILQGHUDQGZULWHV WKH LQIRUPDWLRQRIDQREVWDFOH LQ WKH ,& WDJ7KHQ WKH VHFRQGPRELOH URERWZKLFKKDVQRVHQVRUV
UHDGVWKHHQYLURQPHQWDOLQIRUPDWLRQIURPWKH,&WDJDQGPRYHVVDIHW\,QRXUV\VWHPWKHPXOWLSOHPRELOHURERWVVKDUHWKH


















7KHPRELOH URERW %ODFNVKLS KDV IRXU ZKHHOV DQG WZR'&PRWRUV OHIW DQG
ULJKW7KHOHQJWKDQGZLGWKRIWKHPRELOHURERWDUH>PP@DQG>PP@
UHVSHFWLYHO\ 7KH PD[LPXP SD\ORDG LV  >NJ@ DQG PD[LPXP VSHHG LV 
>PV@:HLQWHJUDWHGWKHPRELOHURERWDFRQWURO3&DQ,&WDJUHDGHUZULWHU
ZLWKDQDQWHQQDDQGD ODVHUUDQJHILQGHU LQRUGHU WRGHYHORSWKH LQIRUPDWLRQ
VKDULQJV\VWHP7KHPRELOHURERWFDQJHWWKHLQIRUPDWLRQIURP,&WDJVXVLQJ
,& WDJ UHDGHUZULWHU DQG VHQGV WKH GDWD WR WKH FRQWURO 3& 7KH FRQWURO 3&
JHQHUDWHV WKHPRWLRQ FRPPDQGV DQG VHQGV WKHP WR WKHPRELOH URERW$IWHU
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WDJUHDGHUZULWHUDUHVKRZQ LQ)LJ7KH ,&WDJGDWDSURWRFRO EHWZHHQWKH ,&WDJUHDGHUZULWHUDQGWKHFRQWURO3&LV WKH

















































































































VKDSHG MXQFWLRQ RI WKH FRUULGRU:H GHILQH IRXU FDVHV RI WKH DUUDQJHPHQW RI REVWDFOH DV VKRZQ LQ7DEOH 7KH GLVWDQFH
EHWZHHQ WKH ,& WDJ DQG WKH REVWDFOH LV  >P@ 7KH )LJ VKRZV WKH H[DPSOH RI WKH FROOLVLRQIUHH VSDFH GLVSOD\ WKDW WKH
REVWDFOH LV ORFDWHG ULJKW VLGH RI WKHPRELOH URERW 7KH VHULHV RIPRELOH URERW¶VPRWLRQV DUH VKRZQ LQ )LJDI 7KH
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UHFRJQL]HVWKHFROOLVLRQIUHHVSDFHXVLQJWKHODVHUUDQJHILQGHU7KHQWKHPRELOHURERWZULWHVWKHPRWLRQFRPPDQG³&´LQWKH
,& WDJ )LJE $IWHU GHWHFWLRQ RI WKH FROOLVLRQIUHH VSDFH WKH PRELOH URERW WXUQV OHIW LQ RUGHU WR DYRLG D FROOLVLRQ
























































































DQG PRYHV VDIHW\ ,Q RXU V\VWHP WKH PXOWLSOH PRELOH URERWV VKDUH WKH HQYLURQPHQWDO LQIRUPDWLRQ XVLQJ ,& WDJV :H
GHYHORSHGWKHPRELOHURERWZLWKDQ,&WDJUHDGHUZULWHUZLWKDQDQWHQQDDODVHUUDQJHILQGHUDQGD3&7KHPRELOHURERWFDQ
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